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Theorem 1.20 (The Fundamental Theorem of Arithmetic). Let a > 2 be an
integer. Then a can be factored as a product of prime numbers

— €1 €2 €3 e,
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Further, other than rearranging the order of the primes, this factorization into
PTIME Powers 1S uUnique.
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ged(748,2024) = 44.

One way to check that this is correct is to make lists of all of the positive
divisors of 748 and of 2024.

Divisors of 748 = {1,2,4,11,17,22, 34,44, 68, 187, 374, 748},
Divisors of 2024 = {1,2,4,8, 11,22, 23, 44, 46, 83, 92, 184, 253,

506, 1012, 2024}.
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Theorem 1.7 (The Euclidean Algorithm). Let a and b be positive integers
with a > b. The following algorithm computes ged(a, b) in a finite number of
steps.

(1) Letrg =a and ry =b.

(2) Seti=1.

(3) Divide r;—1 by r; to get a quotient q; and remainder r;41,

Ti—1 =T; q; +Tit1 with 0 < Tiv1 < T5.

(4) If the remainder r;41 = 0, then r; = ged(a,b) and the algorithm termi-
nates.

(5) Otherwise, r;iy1 >0, so set i =1+ 1 and go to Step 3.

rmi1 . a\ .
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